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FORM PTO-1 390 U.S DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 
(REV. 1-98) 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 


ATTORNEY'S DOCKET NUMBER 

M8540/271078 

U S APPUCATION NO <lf known, see 37 CFR 1.5J 

unknowlO/ 070595 


INTERNATIONAL APPLICATION NO. 
PCT/GBOO/03275 


INTERNATIONAL FILING DATE 
24 August 2000 (24.08.00) 


PRIORITY DATE CLAIMED 

10 September 1999 (10.09.99) 



TITLE OF INVENTION 

HIGH TEMPERATURE RESISTANT SALINE SOLUBLE FIBRES 



APPLICANT{S) FOR DO/EO/US 

Gary Anthony JUBB and Jean-Louis MARTIN 



Applicants herewith submit to the United States Designated/Elected Office (DO/EO/US) the following items and other 
information: 

1 . ^ This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

2. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

3. Q This express request to begin national examination procedures (35 U.S.C. 371(f)} at any time rather than 

delay examination until the expiration of the applicable time limit set in 35 U.S.C. 37 (b) and PCT Articles 22 
and 39(1). 

4. 13 A proper Demand for international Preliminary Examination was made by the 1 9th month from the earliest 

claimed priority date. 

5. S A copy of the International Application as published (35 U.S.C. 371(c)(2)) 

a. Q is transmitted herewith (required only if not transmitted by the International Bureau). 

b. ^ has been transmitted by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 

6. O A translation of the published international Application into English (35 U.S.C. 371(c}(2}). 

7. ^ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. □ are transmitted herewith (required only if not transmitted by the International Bureau). 

b. Q have been transmitted by the International Bureau. 

c. Q have not been made; however, the time limit for making such amendments has NOT expired. 

d. 1^ have not been made and will not be made. 

8. Q A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)). 

9. ^ An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). (unexecuted) 

10. Q A translation of the annexes of the International Preliminary Examination Report under PCT Article 36 

11. □ An information Disclosure Statement under 37 CFR 1.197 and 1 .98 

12. □ An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is 

included. 

13. ISI A FIRST preliminary amendment. 

□ A SECOND or SUBSEQUENT preliminary amendment. 

14. C3 A substitute specification. 

15. □ A change of power of attorney and/or address letter. 

16. 13 Other items or information: 

a. Certification Under 37 CFR 1.10 

I hereby certify that this document is being mailed to Box PCT, Commissioner for Patents, Washington, D.C. 20231, 
via "Express Mail Post Office to Addressee" on this ^jjj day of March, 2002, Express Mail Label No. 

EL209599794US 



b. Form 



99794US 



PCT/IB/308 



Angela M. Rossi 



c. International Preliminary Examination Report 
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INTERNATIONAL APPLICATION NO 

PCT/GBOO/03275 



ATTORNEY'S DOCKET NUMBER 

M8540/271078 



17. 1^ The following fees are submitted 

BASIC NATIONAL FEE (37 CFR 1 .492(a)(1)-(5)): 

Neither international preliminary examination fee (37 CFR 1.482) 

nor international search fee (37 CFR 1, 445(a)(2) paid to USPTO 

and International Search Report not prepared by the EPO or JPO ' ,040.00 

International preliminary examination fee (37 CFR 1 .482) not 

paid to USPTO but international Search Report prepared by the Aoan ^rv 

EPO or JPO $890.00 

International preliminary examination fee (37 CFR 1.482) not 

paid to USPTO but international search fee (37 CFR 1 .445(a)(2) ^^^^ 

paid to USPTO 

International preliminary examination fee (37 CFR 1 .482) paid to 
USPTO but all claims did not satisfy provisions of PCT Article 
33(l)-(4) 

International preliminary examination fee (37 CFR 1 .482) paid to 

USPTO and all claims satisfied provisions of PCT Article 33(1)- 

(4) 9100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 


CALCULATIONS PTO USE ONLY 




$890.00 




Surcharge of $130.00 for furnishing the oath or declaration later than □ 20 
^ 30 months from the earliest claimed priority date (37 CFR 1.492(e)). 


$130,00 




CLAIMS 


NUMBER FILED 


NUMBER EXTRA 


RATE 


$ 




Total claims 


13 


00 


X $18.00 


$.00 




Independent claims 


01 


00 


X $84.00 


$.00 




MULTIPLE DEPENDENT CLAIM(S) (if applicable) 


+ $280.00 


$.00 




TOTAL OF ABOVE CALCULATIONS = 


$1,020.00 




Reduction of !4 for filing by small entity, if applicable. 


$.00 




SUBTOTAL 


$1,020.00 




Processing fee of $130.00 for furnishing the English translation later than 
□20 ^30 months from the earliest claimed priority date (37 CFR 1 .492(f)). 


$.00 




TOTAL NATIONAL FEE 


$1,020.00 




Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment 
must be accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). 
$40 per property 


$.00 




TOTAL FEES ENCLOSED 


$1,020.00 






Amount to be 
refunded: 


$ 


charged: 


$ 



to cover the above fees. A duplicate 



a. H Check in the amount of $1,020.00 is enclosed. 

b. □ Please charge my Deposit Account No. 1 1-0855 in the amount of $_ 

copy of this sheet is enclosed. 

c. IS The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 

overpayment to Deposit Account No. 11-0855. 

NOTE: Where an appropriate time limit under 37 CFR 1 .494 or 1 .495 has not been met, a petition to revive (37 CFR 
1 .137(a) or (b) must be filed and granted to restore the application to pending status. 

Customer No. 23370 

SEND ALL CORRESPONDENCE TO: 

John S. Pratt, Esq. 

KILPATRICK STOCKTON LLP 

1 100 Peachtree Street. Suite 2800 
Atlanta, Georgia 30309-4530 



pplication to pending status. 



Name: Dean W. Russell 
Registration No. 33,452 
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IN THE UNITED STATES DESIGNATED/ELECTED OFFICE (DO/EO/US) 

Applicants: Gary Anthony JUBB and Jean-Louis MARTIN 
International 

Application No.: PCT/GBOO/03275 

U.S. Serial No.: 

International 

Filing Date: 24 August 2000 (24.08.00) 

U.S. Filing Date: 08 March 2002 (08.03.02) 

For: HIGH TEMPERATURE RESISTANT 

SALINE SOLUBLE FIBRES 

Box PCT 

Commissioner for Patents Attorney Docket No. M8540/2710780 

Washington, D.C. 20231 Date: 08 March 2002 

PRELIMINARY AMENDMENT 

Sir: 

Kindly amend the above-identified patent application prior to examination: 

In the Specification 

On page 1, immediately following the title "High Temperature Resistant Saline Soluble 
Fibres" kindly insert the following paragraph: 

—This application claims priority to Great Britain Application No. 9921504.8 filed on 
September 10, 1999 and Great Britain Application No. 9924867.6 filed on October 20, 1999 and 
International Application No. PCT/GBOO/03275 filed on August 24, 2000 and pubUshed in 
English as International Publication Number WO 01/19744 Al on March 23, 2001, the entire 
contents of which are hereby incorporated by reference.— 
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Express Mail Label No. EL209599794US 
U.S. National Phase Entry of PCT/GBOO/03275 
Filed: 08 March 2002 
PRELIMINARY AMENDMENT 



In the claims 



4. (Amended) A fibre as claimed in claim 1 and comprising:- 
CaO > 19 wt%. 

6. (Amended) A fibre as claimed in claim 1 and comprising:- 
MgO > 14.25 wt%. 

9. (Amended) A fibre as claimed in claim 1 and comprising:- 

MgO< 16wt%. 

10. (Amended) A fibre as claimed in claim 1 and comprising:- 

SiO^ 65 +/- 0.5 wt% 
CaO 20 +/- 0.5 wt% 
MgO 15 +/- 0.5 wt%. 

11. (Amended) A fibre as claimed in claim 1 and comprising:- 

SiO^ 64.5 - 64.7 wt% 
CaO 19.5- 20.2 wt% 
MgO 15.5- 15.6 wt%. 

12. (Amended) A fibre as claimed in claim 1 and comprising:- 

SiO^ about 65 wt% 
CaO about 19.5 wt% 
MgO about 15.5 wt%. 



1314273 



1. f"ii O O ?- ,. O y O n 



Express Mail Label No. EL209599794US 
U.S. National Phase Entry of PCT/GBOO/03275 
Filed: 08 March 2002 
PRELIMINARY AMENDMENT 



13. (Amended) A fibre as claimed in claim 1 and consisting essentially of:- 



CaO 18.7 to 20.2 wt% 
MgO 14.47 to! 5.9 wt% 
SiOj 64.5 to 65.1 wt% 
AI2O3 0 to 0.56 wt%. 



Respectfully submitted. 




Dean W. Russell 



Reg. No. 33,452 



KILPATRICK STOCKTON LLP 
11 00 Peachtree Street, Suite 2800 
Atlanta, Georgia 30309 
(404) 815-6528 
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U.S. National Phase Entry of PCT/GBOO/03275 
Filed: 08 March 2002 
PRELIMINARY AMENDMENT 



Version with markings to show changes made 

4. (Amended) A fibre as claimed in [any of] claim[s] 1 [to 3] and comprising:- 
CaO> 19wt%. 

6. (Amended) A fibre as claimed in [any of] claim[s] 1 [to 4] and comprising:- 
MgO > 14.25 wt%. 

9. (Amended) A fibre as claimed in [any preceding] claim 1, and comprising:- 

MgO < 16 wt%. 

10. (Amended) A fibre as claimed in [any preceding] claim 1_ and comprising:- 

Si02 65 +/- 0.5 wt% 
CaO 20 +/- 0.5 wt% 
MgO 15+/-0.5wt%. 

1 1 . (Amended) A fibre as claimed in [any of] claim[s] 1 [to 9] and comprising: - 

SiO^ 64.5 - 64.7 wt% 
CaO 19.5- 20.2 wt% 
MgO 15.5- 15.6 wt%. 

12. (Amended) A fibre as claimed in [any preceding] claim 1_ and comprising:- 

Si02 about 65 wt% 
CaO about 19.5 wt% 
MgO about 15.5 wt%. 

13. (Amended) A fibre as claimed in [any preceding] claim I and consisting essentially 
of:- 

CaO 18.7 to 20.2 wt% 
MgO 14.47 to 15.9 wt% 
SiOz 64.5 to 65.1 wt% 
AI2O3 0 to 0.56 wt%. 



1314273 



4 



wo 01/19744 



HTGH TFMPKRATIJRR RRSTSTANT S AI^INR SOLURT.K FiBRES 

This invention relates to high temperature resistant saline soluble fibres and particularly 
relates to calcium-magnesium*silicate fibres. 

Calcium-magnesium-silicate fibres are known for examjple from WO89/12032, 
W093/1 5028 and W094/1 5883. 

WO89/12032 fiist disclosed a broad class of fire-resistant saline soluble fibres. 

WO93/15028 showed that a class of the fibres of WO89/12032 were usable at ' 
temperatures up to 100(y*C or more. 

W094/15883 showed that some of the fibres of WO93/15028 had higher use 
temperatures still, of up to 126(y'C or more, and indicated that sudi fibres needed a Si02 
excess (defined as the amount of Si02 r^naining after crystallisation of CaO, MgO and 
any Z1O2 as silicates) of greater than 21 .8mol%. 

W097/16386 while fiilling in the general class of calcium-magnesium-silicate fibres 
looked to low calcium fibres to show use temperatures of 1 26(fC or more. 

It is apparmt that there are regions of the CaO-MgO-SiCfe and CaO-MgO-SiOr-ZiOa 
composition fields within which hig^h temperature performance fibres can be made and 
other regions vdiere they caimot 

The appUcants have now found a new and narrow range of compositions that are usable 
at temp^tures of 1200^C or more and even 1250^ or 1260X or more, and yet fidl 
outside the scope of W094/1 5883 and W097/16386. These compositicHis preferably 
have little or no ziroonia. 
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Accordingly the present invention provides a fibre having a maximum use temperature of 
1200^C or more in \^^idi the amount of MgO in mol% is greater than the amount of CaO 
in mol % and which comprises:- 

Si02>64.25 wt% 

CaO>18wt% 

MgO < 17 wt%. 

However, no claim is made to fibres having a Si02 excess as specified of greater than 
21,8mol%. 

Further features of the invention are apparent from the upended claims. 

The excess Si02 figure is calculated by treating all of the CaO as being bound as 
Ca0^g0.2Si02; all of the Zr02 as being bound as ZrO2.Si02; and the remaining MgO 
as being bound as Mg0.Si02. The applicants also assume that any A1203 c^tallises as 
Al203.Si02. Any remaining Si02 is called the excess Si02. 

The invention is illustrated by way of example in the following description with reference 
to tfie drawings in ^ich 

Fig 1 is a graph showing linear shrinkage with temperature for blankets comprising the 
fibres A4-2 and A4-3 of Table 1 below. 

Fig. 2 is a graph showing shrinkage through the height of blankets coiqprising the fibres 
A4-2 and A4-3 of Table 1 below. 

Fig. 3 is a graph showing shrinkage of preforms produced from fibres A4-1, A4-2 and 
A4-3 of Table 1 below. 
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Table 1 shows compositions extracted from WO89/12032, WO93/15028, W094/15883, 
and W097/16386 together with A4, a target composition fibre having the composition:- 

SiOi 65 wty© 
CaO 19.5 wt% 
MgO 15.5 wt% 

and A4-1 , A4-2, and A4-3, ^ich are analysed fibre samples. 

The fibres extracted fiom the data of WO89/12032 (referred to as Nfanville fibres), 
WO93/15028, W094/15883, and W097/16386 (referred to as Unifiax fibres) are those 
for which the SiCb excess as specified is less than than 21.8mol% and for which the 
amount of MgO in mol% is geater than the amount of CaO in mol%. 

A4-1 was produced as bulk fibre; A4-2 was produced as needled blanket having a d^ity 
of approximately 96 kg.m"^; and A4-3 was produced as needled blanket having a density 
of approximately 128 kg.m"^. 

In Table 1 shrinkages are indicated from the documents concerned or, for A4-1, A4-2, 
and A4-3, from measuring the shrinkage of vacuum formed preforms of the fibres 
concerned. 
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It can be seen that the fibres according to Ifae present invention show lower shrinkage at 
1260^ than do the extracted fibres other &an fibre Unifiax 42 ^ich has a radically 
different composition. 

In Figs. 1 -3, graphs show the shrinkage characteristics of the fibres A4-1 , A4-2, and A4-3 
aft^ 24 hours exposure to Ae indicated temperatures, it can be seen that the fibres are 
readily usable at temperatures of 1200°C or more. 

Table 2 below shows the results of solubility tests on die fibres in physiological saline 
solution indicating tfiat the fibres are soluble in body fluids. (See W094/1 S883 for a 
discussion of methods of measuring solubility). Pairs of results are indicated for separate 
tests on each sample as is a mean total solubility. 



Table 2 


Fibre type 


Solubility (ppm) 


CaO 


MgO 


Si02 


Total 


Mean Total 


A4-1 


102 


115 


171 


388 


383 


105 


110 


162 


377 


A4-2 


105 


116 


172 


393 


395 


114 


117 


166 


397 


A4-3 


114 


123 


166 


403 


411 


114 


128 


177 


419 



A typical range of compositions for fibres of the present invention would be 



SiO2 65±0,5 wt% 
CaO 20 ± 0.5 wt% 
MgOl5±0.5 wt%. 
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Further tests were made on fibres having the inventive composition of SiOa 65%, CaO 
19.5%, MgO 15.5% in comparison with Supeiwool 607™. a fibre having the nominal 
composition (by weight) of Si02 65%. CaO 29.5%. MgO 5.5%, and AI2O3 <1% ; 
Superwool 612™, a fibre having the nominal composition (by weight) of Si02 64.5%, 
CaO 17%, MgO 13.5%, Zr02 5%; and refiactoiy ceramic fibre having the nominal 
composition Si02 56%, AI2O3 44%. 

The first test was aimed at indicating tiie amount of dust that might be released on 
handling. The test comprised the d^emiination of the amount of dust present in a sanq)le 
of blanket made fi^om the respective fibres. The samples of blanket were vibrated on a 
Fritsdi Analysette type 3010 vibratoiy sieve shaker, v^ich was set for a fi^equency of 
3000Hz and vertical amplitude of 0.5mnL The ^paratus was equipped with a 1 .6mm 
sieve and a pan. Li tiie test mefliod a sample of blanket 135inm x 135mm was placed on 
the sieve and vibrated for 10 minutes. The material collected in the pan was weired and 
expressed as a peicoitage of die original wei^t of the sample. The results were as 
indicated below:- 

Fibre Material Percmt dust released 

Superwool 607™ 0. 1 6% 

ibventive matmal 0. 1 8% 

Refiactory ceramic fibre 0.25% 

Superwool 61 2™ 0.36% 

From this it can be sera that the inventive fibre is of comparable low dustiness to 
Superwool 607™. 

The second test made was to look to the shrinkage behaviour of blanket formed fi-om the 
inventive fibre and the two Superwool™ fibres at high temperatures. Samples of blanket 
were exposed to specified temperatures for 24 hour periods and their linear shrinkage 
measured. The results are indicated in Table 3 below> 
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Table 3 




Temperature 


Sample 


1050°C 


1110°C 


1150»C 


1200flC 


1250^ 


1300°C 


&iventive fibre 


0.8 


0.6 


1.0 


1.0 


1.5 


4.2 


Superwool 612™ 


0-7 


1.0 


1.1 


1.7 


1.8 


12.1 


Supeiwool 607™ 


0.4 


0.4 


0.5 


0.6 


4.8 


7.8 



This shows that the invmtive fibre is comparable in perfomiaiice with both Superwool™ 
fibres up to llOCfC. At 1 250X: the Superwool 607™ fibre shows a shrinkage of 4.8% 
(^ich would be considered as too hig}i a shrinkage for most applications). At 1 SOCTC the 
inventive fibre ^^le still showing a high shrinkage of 4.2% is the best of the three fibres 
tested. 

A fiirther series of tests were made to produce fibres on a production scale and tfie 
compositions of fibres obtained were as set out in Table 4 below. All showed low 
shrinkage at 1250X (shrinkages were measured by different methods to Table 1 and are 
not directly comparable). In combination with the results of Table 1, this shows samples 
of usable characteristics having compositions consisting essentially of (in wt%)> 

CaO 18.7 to 20.2 

MgO 14.47 to 15.9 

Si02 64.5 to 65.1 

AI2O3 0 to 0.56 

The fibres of the pres«it invention therefore have a high solubility (desired to permit 
fibres to be cleared ft^om the body quickly); a low dustiness (desired to reduce Ae amoimt 
of fibre that can be inhaled); and good high temperature characteristics. 



• 
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Si02 
Excess 


< 


n ' 

•o c 


— • < 


— • i 

7s C 
—I < 


r> 




C 

CM ^ 

Q < 

CO 


< 

O c 

^ < 
o « 


z> > 

3\ « 
J\ < 

r^ « 


o 

^ < 

:7\ < 

in > 


^ 

r> 
O 




CM 

o 












o 

< 


m 
o 

o 


0.21 


0.24 


o 


10l% 


CM 

o 

til 


O.OU 


OO'O 


0.00 


0.00 


Composition n 


MgO 


20.52 


21.26 


21.78 


20.131 


CaO 


19.77 


18.63 


18.41 


19.30 


Composition wt% 


Others 








0.40 


o 


65.00 


65.10 


64.80 


64.54 


O 








0.03 


O 

CM 

< 


0.06 


OO 

m 
o 


0.44 


0.56 


CM 

9 

M 










MgO 


15.00 


15.50 


15.90 


14.47 


CaO 


20.10 


18.90 


18.70 


19.30 


Linear 

shrinkage (%) 
at 1250OC 


0.80 


oo 

c:> 


no preform 

made 


2.6 

(measured at 
BOO-'C) 


Fibre 


SM 


TCI 


TCUK 


TCUK2 
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CLAIMS 

1 . A fibre having a maximum use temperature of 1 200^C or more v^ich comprises:* 

Si02>64.25 wt% 
CaO>18 wt% 
MgO< 17wt% 

and in ^ich flie amoimt of MgO in mol% is greater than the amount of CaO in 
mol % and in which the SiOz excess as specified is no greater than 21.8mol%.. 

2. A fibre as claimed in claim 1 and comprising> 

CaO <21 wt%. 

3. A fibre as claimed in claim 2 and comprising:- 

CaO<20.5 wl%. 

4. A fibre as claimed in any of claims 1 to 3 and comprising:- 

CaO>19wt%. 

5. A fibre as claimed in claim 4 and comprising:- 

CaO 19.5 wt% 

6. A fibre as claimed in any of claims 1 to 4 and comprising:- 

MgO > 14.25 wt%. 

7. A fibre as claimed in claim 6 and comprising: - 

MgO 14.75 wt%. 
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8. A fibre as claimed in claim 7 and comprising:- 

MgO> 15.25 wt%. 

9. A fibre as claimed in any preceding claim and comprising:- 

MgO< 16 wt%. 

10. A fibre as claimed in any preceding claim and comprising:- 

Si02 65diO,5 wt% 
CaO20 ±0.5 wt% 
MgO15±0.5wt%. 

11. A fibre as claimed in any of claims 1 to 9 and comprising:- 

SiOz 64.5 - 64.7 wt% 
CaO 19.5- 20.2 wt% 
MgO 15.5- 15.6 wt%. 

12. A fibre as claimed in any preceding claim and conqirising:- 

Si02 about 65 wt% 
CaO about 19.5 wt% 
MgO about 15.5 wt%. 

13. A fibre as claimed in any preceding claim and consisting essentially of:- 

CaO 18.7to20.2wl% 

MgO 14.47 to 15.9wt% 

Si02 64.5 to 65.1 wl% 

AI2O3 0to0.56wt% 
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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below), or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: 

High Temperature Resistant Saline Soluble Fibres 

(Title of the Invention) 

the specification of which (check one) 

I I is attached hereto 

1^ was filed o n 24'^ Angnst ?000 PC.T Intern-Minn^] Applir.Rtian PCT/mm/C^^Ol^ 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the patentability of this application in accordance with 
Title 37, Code of Federal Regulations, § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, § 1 19 (a) - (d) or § 365(b) of any foreign 
application(s) for patent or inventor's certificate, or § 365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below and have also identified, by checking the box below , any foreign 
application for patent or inventor's certificate, or of any PCT international application having a filing date before that of the 
application on which priority is claimed. 
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9921504.8 


GB 


10.9.99 


X 








9924867.6 


GB 


20.10.99 


X 









I hereby claim the benefit under Title 35, United States Code § 1 19(e) of any United States provisional application(s) listed 
below and claim the benefit under Title 35, United States Code, § 120 of any United States application(s), or § 365(c) of any PCT 
international application(s) designating the United States of America, listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United States or PCT International application(s) in the manner provided by the 
first paragraph of Title 35, United States Code, § 1 12, 1 acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, § 1 .56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application: 
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As a named inventor, I hereby revoke all prior powers and appoint the following attomey(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark Office connected therewith: 
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independent contractor and this application has been or will be assigned to such entity) and in such cases do not represent me 
individually. I further acknowledge I have not established, nor will I seek to estabhsh, any personal attorney/client relationship with 
Kilpatrick Stockton LLP in connection with this application and understand that, should I require legal representation, I will obtain 
such, at my expense, other than through Kilpatrick Stockton LLP. 

Send Correspondence to: John S. Pratt, Esq. Customer No . 23370 

Kilpatrick Stockton LLP 
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made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful 
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application and the national or PCT international filing date of this application: 
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I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the ap plicatio n or any patent issued thereon. 

Full name of first inventor Gary Anthony JUBB 

Inventor's signature Date 

Residence c/o Morgan Materials Technology Limited. Bewdlev Road, Stourport-on-Sevem. Worcestershire 

DY13 8QR Great Britain 

Citizenship Great Britain 

Post Office Address Same as above 



Customer No. 23370 




23370 

PA riTV-r rKAIIfc^MAKKl Oi l-ICl. 



5^ Full name of second inventor 
Inventor's signature 
Residence c/o Th 




Date f^/Jlt di i.di f^ ^ )^£ni^ 



ai Ceramics de France S.A., Lieu dit les Plantees, B.P. 4, F-42680 St. Marcellin-enjEo_r_ez> 



Citizenship 



Post Office Address 



France 
French 



Same as above 



1171263 



